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PART  1 


INTRODUCTION 

A.  BACKGROUND 

The  U.S.  Army  Defense  Ammunition  Center  and  School  ( USADACSJ  ,  Evaluation 
Division  ( SMCAC-DEV) ,  was  asKed  by  the  Storage  and  Outloading  Division 
( SMCAC-DEO)  to  evaluate  the  unitization  procedure  1 9-48-4079-bA  in  terms  of 
damage  that  can  be  expected  while  this  unit  is  handled  with  slings.  The  Dasis 
for  this  request  was  the  result  of  dented  containers  from  ship  or  barge 
offloading  operations  being  accomplished  with  slings. 

0.  AUTHORITY 

This  test  was  conducted  in  accordance  with  mission  responsibilities  delegated 
by  the  U.S.  Army  Armament,  Munitions  and  Chemical  Command  [ AMCCOMJ ,  Rock 
Island,  IL  61299.  Reference  is  made  to  Change  4,  4  October  1974,  to  AR-740-1, 
2?  April  1571,  Storage  and  Supply  Operations;  AMCCDM-R  ID-17,  13  January 
1966,  Mission  and  Major  Functions  of  USADACS. 

C.  OBJECTIVE 

The  objective  of  this  test  is  to  reproduce  damage  caused  to  PA  104  containers 
during  port  offloading  operations  in  tne  4079/6A  unitization  configuration. 

0.  CONCLUSIONS 

The  damage  produced  by  rapid  descent  tests  did  not  mirror  the  damage  caused  by 
port  loading  or  off  loading  operations.  Lifting  with  chain  basKet  slings  will 
cause  minor  denting  of  the  top  two  outside  containers.  Any  sudden  stops  while 
lowering  a  unit  with  basket  type  slings  will  deform  the  top  PA1U4  containers 
to  a  point  that  the  material  contents  cannot  be  removed. 

Photos  snowing  the  damaged  containers  from  the  port  indicate  that  tne  damage 
was  caused  by  aonormai  slinging  operations.  Cose  in  point:  The  torn  PA104 

container  was  located  in  the  second  row  of  containers;  damaged  containers 
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with  d  chain  basket  sling  were  on  top  of  the  pallet. 

E.  RECOMMENDATIONS 

To  prevent  slinging  damage,  additional  dunnage  must  be  added  to  the 
unitization  procedure  to  prevent  contact  of  the  basket  sling  with  the 
containers  . 
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A.C  McIntosh 
Test  Engineer 
At-’  oS5— 89Q9 
815-273-3989 


U.S.  Army  Defense  AiTimun  1 1 1  on  Center 
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815-277-3992 


U.S.  Ar; ny  Defense  Hinmuru  cx on  i. en c er 

and  School 
ATTN:  SMCAODEV 

Savanna,  IL  610/4-9629 


D.  Dai  ant 

Electronic  Technician 
A v  585-8988 
SI  5-273-8988 


U.S.  Army  Defense  Ammunition  enter 
and  School 
ATTN;  SMCAC-DEV 
Savanna,  II  61074-9639 
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PART  3 


TEST  PROCEDURES 

The  test  procedures  for  this  test  consists  of  two  parts:  the  first  part  is  the 
test  procedure  for  undersling  handling  extracted  from  PED-STD-101,  Method 
5011,  Paragraph  6.3.1;  the  second  part  was  developed  to  typify  a  rapioly 
falling  underslung  load  that  was  abruptly  stopped. 

A.  UNDERSLING  HANDLING 

Two  slings  without  spreaders  shall  be  placed  around  the  specimen,  each  passing 
beneath  the  specimen,  one  near  each  end  where  indicated  on  the  package / pa  1 1 e t 
and  brought  to  a  common  point  above  the  center  of  balance  for  attachment  to 

the  hoist.  When  no  indication  is  provided,  locate  slings  at  outside  end  of 

rubbing  strips  if  possible.  If  not  possible,  locate  slings  midway  between  the 
center  of  balance  and  the  ends.  Lift  the  specimen  and  any  superimposed  Load, 
and  hold  suspended  for  not  less  than  two  minutes.  Observe  carefully  for  any 
indications  of  inadequacies  and  iet  the  specimen  down. 

B.  RAPID  DECENT  AND  UNDERSLING  HANDLING 

Two  slings  without  spreaders  oh all  be  placed  around  the  specimen,  eacn  passing 
beneath  the  specimen,  one  near  each  end  where  indicated  on  the  package / pa i  i e t 
and  brought  to  a  common  point  above  the  center  of  balance  for  attachment  to 

the  hoist.  When  no  indication  is  provided,  locate  slings  at  outsioe  end  of 

rubbing  strips  if  possible.  if  not  possible,  locate  slings  midway  between  the 
center  of  balance  and  the  ends.  Lift  the  specimen  and  any  superimposed  load, 
and  hold  suspended  for  not  Less  than  two  minutes.  After  the  two  minute  oeriod 
release  the  specimen  ano  allow  it  to  free  fail  a  predetermined  distance.  The 
predetermined  distance  shall  be  such  that  the  specimen  snail  no  l.  nit.  the  floor 
and  stepping  the  descent  is  accomplished  solely  by  the  slings.  Observe 
carefully  for  any  indications  of  inadequacies  and  let  the  specimen  down. 
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TEST  RESULTS 


TEST 

NO.  1 

DATE:  22  F EB  1989 

TEST 

SPECIMEN: 

PA  1 04  UNIT  I ZE0 

ON  A  d-WAY 

ENTRY  PALLET. 

DROP 

VERTICAL 

SLING 

ORUP 

REMARKS 

PORCE 

ANGLE 

HEIGHT 

( pounds) 

l  degrees! 

[ inches) 

0 

2200 

45 

0 

Static  weight  pichup.  Slight 
Jenting  of  the  two  upper 
outside  PA  1 04  containers. 

1 

5400 

45 

13 

Weil  defined  deformation  of  the 
two  upper  outside  containers. 

2 

5400 

30 

18 

Unitization  starting  to  bow  on 
the  pallet.  Increased 
deformation . 

3 

6700 

20 

28 

Containers  starting  to  bow  from 
flattening  of  the  cylindrical 
wall. 

4 

7600 

20 

36 

Top  outside  containers  nave 

reduced  outer  diameter  tc  about 
one  tnird  the  original  diameter. 


Notes: 

a.  Container  damage  was  confined  to  the  upper  outside  PA104  containers  wnere 
the  chain  basKet  circled  the  pallet  and  came  together  at  point  of  picKup. 

b.  Drop  forces  are  recorded,  peaK  forces  recorded. 
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DROP  TEST  ON  PA104  CONTAINERS  ON  WOOD  PALLET 
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T i we  in  Second 


DROP  TEST  ON  PA104  CONTAINERS  ON  WOOD  PALLET 
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DEFENSE  AMMUNITION  CENTER  AND  SCHOOL-  SAVANNA,  I L: 


This  photo  shows  the  PAIOi  unit  positioned  for  a  drop.  The 
chain  basket  sling  is  attached  to  a  quick  release  mechanism. 
The  apparatus  to  the  right  is  a  load  cell  to  measure  the  force 
when  the  unit  reaches  its  drop  limit.  The  drop  limit  is 
controlled  by  adjusting  t.  h  e  e  a  b  i  e  1  e  r.gth  between  the  load  ceil 
and  quick  release  mechanism. 


DEFENSE  AMMUNITION  CENTER  AND  SCHOOL-  SAVANNA,  IL 


DEFENSE  AMMUNITION  CENTER  AND  SCHOOL-  SAVANNA,  IL 


PHOTO  NO.  6 

I 


This  photo  shows  typical  container  damage  that  can  b’ 
expected  from  rapid  descent  when  loading  or  off  load in; 
with  chain  basket  slings. 
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PART  5 


FIELO  DATA 

Data  from  the  field  indicated  that  using  slings  to  handle  this  ammunition  port 
resulted  in  numerous  dented  containers.  One  container  was  torn  by  a  sling  to 
the  extent  that  it  required  unpack,  patch  weld,  repainting  and  repack.  Tne 
pnotos  supplied  with  this  field  problem  showed  dented  and  torn  containers. 

The  dents  were  located  along  the  base  end  of  all  outside  containers  on  one 
side  of  the  unit.  No  photos  were  submitted  to  indicate  damage  to  the  opposite 
side  of  the  pallet.  The  tear  occurred  at  the  base  of  the  container  in  the 
second  layer.  A  closeup  photo  showed  that  the  base  end  experienced  a  metal 
tear  similar  to  a  self  opening  can.  Marks  on  the  pallet  wings  indicated  that 
wire  rope  slings  were  used  for  loading  or  unloading  the  pallet  at  some  point 
along  the  logistics  trail.  The  dents  at  the  container  bases  also  indicate  the 
use  of  a  wire  rope  sling.  There  are  no  marks  on  the  front  end  of  the 
containers  to  show  contact  with  the  lifting  sling. 

Tne  torn  container  in  the  second  row  is  not  from  normal  slinging  operations. 
The  amount  of  energy  expended  to  tear  the  the  PA‘04  shell,  as  illustrated  by 
the  photo  could  not  be  produced  in  normal  safe  loading  or  unloading 
operations  . 
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PARI  6 


UNIT  I 


ZATION  procedure 
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APPENDIX  6A 

UNITIZATION  PROCEDURES  FOR  COMPLETE 
ROUNDS  PACKED  IN  CYLINDRICAL  METAL 
CONTAINERS  ON  4-WAY  ENTRY  PALLETS* 

PA  104  SERIES  CONTAINER 

INDEX 


ITEM  PAGE.  (  S  ) 

GENERAL  NOTES- . - .  2 

UNIT  DETAIL . - . - .  4 

DUNNAGE  DETAIL . - . —  5 

FILLERS  AND  INSTALLATION  PROCEDURES 

FOR  OMITTED  CONTAINERS- . — . . .  6.7 


i-ALLET  UNIT  DATA 


ITEMS  INCLUDED 

hazarc  classification© 

WEIGHT 

NSN 

DODIC 

- 

dot 

class 

CG 

CLASS 

QO 

CLASS 

COMP 

GROUP 

1  LES  ) 

1315- 

01-Z33-2003 

C5Q8 

A 

n 

<12)1.2 

E 

2. 464 

01-726-7419 

C521 

B 

n-B 

(0811.2 

c 

2.164 

01-136-6631 

C5Z4 

B 

n-8 

10811.2 

c 

2,344 

©  HAZARD  CLASSIFICATION  DATA  CONTAINED  IN  THE  ABOVE 

CHART  IS  FOR  GUIDANCE  AND  INFORMATIONAL  PURPOSES  ONLY. 
VERIFICATION  OF  THE  SPECIFIED  DATA  SHOULD  Bt  MADE  BY 
CONSULTING  THE  MOST  RECENT  JOINT  HAZARD  CLASSIFICATION 

system  listing  or  other  approved  listing  ( s  >. 


^  SEE  GENERAL  NOTE  .  ON  PAGE  2. 


NOTICE.-  THIS  APPENDIX  CANNOT  STAND  ALONE  BLIT  MUST 
BE  USED  IN  CONJUNCTION  WITH  THE  BASIC  UNITIZATION 
PROCEDURES  DRAWING  17-48-4076-20PM1002. 
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4079/ 
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GENERAL  NOTES 

A.  THIS  APPENDIX  CANNOT  STAND  AlONE  BUT  MUST  BE  USED  IN  CONJUNCTION 
WITH  THE  BASIC  UNITIZING  PROCEDURES  DRAWING  19-4 8-* 079 -20PM 10© .  TO 
PRODUCE  AN  APPROVED  UNIT  LOAD,  ALL  PERTINENT  HOCEDURES.  SPECIFICATIONS 
AND  CRITERIA  SET  FORTH  WITHIN  TV*  BASIC  DRAWING  WILL  APPLY  TO  TK 
PROCEDURES  DEUNEATED  IN  THIS  APPENOIX  ANY  EXCEPTIONS  TO  TV*  BASIC 
PROCEDURES  ARE  SPECIFIED  IN  THIS  APPENOtX. 

I.  DIMENSIONS,  CUBE  AND  WEIGHT  Of  A  PALLET  UNIT  WILL  VARY  SLiGKTLY 
DEPENDING  UPON  THE  ACTUAL  DIMENSIONS  OF  THE  CONTAINER,  WEIGHT 
OF  TV*  SPECIFIED  ITEM  AND  METHOO  Of  UNITIZATION. 

C.  FOR  OUTIOADING  AND  STORAGE  OF  THE  fTEMS  COVERED  BY  THIS  APPENDIX, 
CONTACT  THE  US  ARMY  DEFENSE  AMMUNITION  CENTER  AND  SCHOOL,  ATTN. 
SMCAC-OEO,  SAVANNA,  IL  61074-9639  FOR  SPECIFIC  PROCEDURAL  GUIDANCE. 


D.  FOR  METHOO  OF  SECURING  A  STRAP  CUTTER  TO  TV*  PALLET  UNIT,  SEE  DAACOM 
DRAWING  19-48-4 127 -20P 1000 

6.  IF  ITEMS  COHERED  HEREIN  ARE  UNITIZED  PRIOR  TO  ISSUANCE  OF  THIS  APPENDIX, 

THE  CONTAINERS  NEED  NOT  BE  REUNITIZEO  SOLELY  TO  CONFORM  TO  THIS 
APPENDIX. 

f .  FOR  DETAILS  OF  THE  PA  104  SERIES  CONTAINER,  SEE  US  ARMY  ARMAMENT 
RESEARCH  AND  DEVELOPMENT  COMMANO  DRAWING  NO.  9345267. 

CONTAINER  DIMENSIONS  - - *5-5/8“  LONG  X  7-1/8“  WIDE  X  7-1/8*  HIGH 

CONTAINER  CUBE - 1  3  CUBIC  FEET  (  APPROX  ) 

CONTAINER  WEIGHT 

(  WITH  ROUNO  ) - - - 75  POUNOS  (  APPROX  ) 

G.  THE  UNITIZATION  PROCEDURES  SPEC1F1E0  HEREIN  MAY  ALSO  BE  USEO  FOR  UNITEING 
COMPLETE  ROUN0S  WHEN  IDENTIFIED  BY  DIFFERENT  NATIONAL  STOCK  NUMBERS  (  NSN  ) 
THAN  THOSE  SHOWN  ON  THE  CO/ER  PAGE,  PROVIDED  THE  ITEM  IS  PACKED  IN  THE 
SAME  CONTAINER.  THE  EXPLOSIVE  CLASSIFICATION  Of  OTHER  ITEMS  MAY  8E  DIFFERENT 
THAN  THOSE  SHOWN. 

H.  DIMENSIONS  GIVEN  FOR  DUNNAGE  PIECES  WILL  BE  FIELD  CHECKED  PRIOR  TO  THEIR  ASS  EM 
BLY  TO  THE  PALLET  UNIT.  CONTAINERS  MUST  FIT  SNUGLY  IN  THE  DUNNAGE  ASSEMBLIES 

J.  THE  SPECIAL  PALLET  WILL  BE  CONSTRUCTED  AND  ASSEMBLED  IN  ACCORDANCE  WITH 
A  MILITARY  SPECIFICATION  MIL-P- 15011,  STYLE  1,  TYPE  X  CLASS  1  PALLET  WITH  TV* 
EXCEPTION  THAT  TK  "OP  AND  BOTTOM  DECK  BOARDS  WILL  BE  44“  LONG  INSTEAD  Of 
48* .  ALL  OTKR  REQUIREMENTS  SPECJF1E0  WITHIN  Mll-P-15011  FOR  A  STYLE  1,  TYPE  X 
CLASS  1  PALLET  WILL  APPLY  TO  THE  PALLET  SPECIFIED  WITHIN  THIS  DRAWING. 


REVISION 

RfVfSJON  NO.  I,  DATED  JUNE  1986.  CONSISTS  Cf- 

1  ADDING  ITEMS  BY  NATIONAL  STOCK  NUMBERS  (  NSN  ) 
TO  •'PALLET  UNIT  DATA"  CHART. 

2  ADDING  STABILIZING  STRAP. 
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-  Tl£DOWN  STRAP,  3/4'  x  Q35-  OR  031'  X 
14  -0'  LONG  STEEL  STRAPPING  (  4  REQD  ). 


INDICATES  PA  104 
SERIES  CONTAINER. 


SUN  DUNG  STRAP,  3/4'  X  035 
0«  031'  X  11-6  LONG  STEf  I 

STRAPPING  (  2  REQD  ).  SEE 
SPECIAL  NOTE  2  BELOW. - " 


SPECIAL  40-  X  44* 
PALLET.  SEE  GENERAL 
NOTE  T  On  PAGE  2. 

STABILIZING  STRAP,  1/4-  X  035* 

OR  331'  X  ?  LONG  STEEL 
STRAP*1NG  (  1  REQD  ).  SEE  z' 
SPECIAL  NOTt  2  RELOW. - 


seal  V4’  Strap  < ?  reqd,  i  pa  strap  ). 
CRWAP  each  seal  with  two  pa«  op  notches. 


PALLET  DUNNAGE  i  1  REQD  ). 

see  'Dunnage  detail-  on 

PAGE  5. 


-  TYPICAL  LOCATION  fO«  SECUREMEnT 
Of  A  STRAP  CUTTER  W*f  TIE  TO  STRAP. 


ISOMETRIC  VIEW 


SPECIAL  NOTES: 


l  ALTHOUGH  THE  CONTAINERS  DEPICTED  IN  THE  UNIT  LOAD  AlOVE  ARE 
CONSTRUCTED  WITH  INTERLOCKING  DEVICES,  TF*  INTERLOCKS  WILL  NOT  FUNC¬ 
TION  PROPERLY  UNLESS  T«  CONTAINERS  -^E  POSITIONED  SO  THAT  THE  ’PINS' 

Of  TFC  INTERLOCKS  ARE  IN  AN  UPRIGHT  ORIENTATION.  THIS  ORIENTATION 
WILL  PRECLUDE  INTERPERENCE  Of  THE  “PINS*  AND  THE  PLYWOOD  PALLET  DUNNAGE 
AND  WILL  AID  IN  THE  PREVENTION  Of  CONTAINER  MO/EMENT,  lOTH  LATERALLY 
AND  LONGITUDINALLY,  DURING  SHIPMENT  Of  THE  UNIT  LOAD. 

2. BUNDUNG  STRAPS  AND  STA|IL!ZING  STRAP  MUST  IE  TENSIONEO  ANO  SEALED 
PRIOR  TO  THE  APPUCATION  Of  THE  TIEDOWN  STRAPS. 

3.  ALL  STRAPS  MUST  BE  INSTALLIO  AS  CLOSE  AS  POSSIBLE  TO  THE  CONTAINER 
RINGS.  CAUTION  STRAPS  MUST  NOT  BE  ALLOWED  TO  OVERLAP. 


INDICATES  PA104  SERIES 


indicates  special, 
pallet. 


6-4 


ANO  CLINCH. 


NAILS  AND  CLINCH. 


PALLET  dunnage  LOCATION 


BILL  OF  MATERIAL 


NAJLS 

NO.  *EQO 

POUNDS 

id  (  2'  ) 

0  Of 

STEEL  ST1AJWNG. 

ICOO  TJIL 

PLYWOOO,  Vt« — 

- 10.90  SQ  FT 

HEQO - 11  27  LBS 

UNIT  DATA 


cut  -  <6.4  CUBIC  FEET  (  Amox  ) 

CONTAINS! - 30  EACH  3>  73  LBS - - - — -  2,370 

DUNN  AGE ...  — . . . . — - -  T7 

PALLET— —  -  ■  — - - 77 


TOTAL  WEIGHT  — - - - - 2.464  LBS  (  APffOX 


DUNNAGE  DETAIL 


PAGE  5 
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SS6 


SPECIAL  MOUS- 


INDICATES  PA  104 

se«*es  container 


1  WHEN  SIX  CONTAIN***  ABE  TO  BE  OmiTTED  FROM  a  PALLET  unit  a  COmPlETE 
LAYER  Of  CONT AIN£*5  MUST  BE  OmITTEC.  WHEN  flv(  COnTAinM  a *t  TC  BE 
OMITTED  FROM  a  pallet  unit,  a  combination  of  fillEB  assemblies  DEPICTED 
ON  PACE  7  MUST  BE  USED.  WHEN  FOUR  0«  LESS  CONTAINERS  ARE  TO  BE  OmiT¬ 
TED  FIOM  A  PALLET  UNIT,  A  COMBINATION  Ot  ON*  Of  THE  FlLLi*  ASSEMBLIES 
DEPICTED  ON  PACE  7  may  BE  USED,  all  FULIR  ASSEMBLIES  MUST  BE  INSTALLED 
IN  THE  MIDOlf  Of  THE  TOP  LAYER  C*  LAYERS  OF  A  PALLET  UNIT, 

2  WHEN  A  TILLER  A’  ASSEMBLY  IS  USED  IN  COMBINATION  WITH  A  TILLER  8*  0« 
TIllEI  C*  ASSEMBLY,  TF€  TIUER  A’  ASSEMBLY  MUST  BE  POSITIONED  IN  TF€ 
SECOND  LAYEX  Of  CONTAINERS  FROM  THE  TOP  Of  THE  PALLET  UNIT  AND  MUST 
HAVE  ITS  OVERALL  FClGKT  REDUCED  FROM  7*  TO  6-1/4*. 

3 .  WF«N  TWO  TIUER  A-  ASSEMBLES  ARE  USED  IN  PLACE  Of  TWO  OmTTTED  CON¬ 
TAINERS,  Trt  FILLER  ASSEMBLES  WILL  BE  SEPARATED  BY  AT  LEAST  ONE  CONTAINER 
TO  INSURE  PROPER  FILLER  ASSEMBLY  RETENTION  AND  TO  PRECLUDE  ASSEMBLY 

interferences. 


detail  A 

this  detail  depots  procedures  to  be  used 
when  A  standard  pallet  unit  minus  one 
CONTAINER  is  TO  BE  I^MI7IZ£0  THE  FILLER 
ASSEMBLY  DEPICTED  muST  BE  INSTALLED  IN  THE 
MIDDLE  OF  THE  TOP  LAYER  OF  THE  PALLET  UNI 


INDICATES  PA  104  SERIES 
CONTAINER. 


DETAIL  ON  PAGE  7. 


detail  B 


FILLER  !  I  REQD  ).  SEE  THE 
'FILLER  C“  OETAIL  ON  PAGE  7 
AND  SPECIAL  NOTE  2  ABOVE. 


■  INDICATES  PA  -04  SERIE5 
.CONTAINER. 


THIS  DETAIL  DEPICTS  PROCEDURES  TC  BE  USED 
when  A  STANDARD  pallet  UNIT  MINUS  THREE 
CONTAINERS  IS  TO  BE  JNiTlZED.  THE  Fillf K 
ASSEMBLY  MUST  BE  INSTALLED  IN  THE  MIDDLE 
OF  THE  TOP  LAYER  OF  THE  PALLET  UNIT. 


-  FILLER  I  REQD  J.  SEE  Tm£ 

“F H. Lit  A “  DETAIL  ON  PAGE  7 
AND  SPECIAL  NOTE  2  ABOVE. 


DfTAIL  C 

THIS  DETAIL  DEPICTS  PROCEDURES  TO  BE  USED  WHEN  A  STANDARD  PALLET 
UNIT  MINUS  FIVE  CONTAINERS  )S  TO  BE  UNITIZED.  THE  FILLER  ASSEMBLIES 
DEPICTED  MUST  BE  INSTALLED  IN  TnE  MlODLi  OF  THE  TOP  LAYERS  Of  THE 
PALLET  unit. 
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